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VEHICLE SEAT ASSEMBLY HAVING A 
VEHICLE OCCUPANT SENSING SYSTEM AND 
REINFORCING INSERTS POSITIONED THEREIN 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application is a continuation-in-part of U.S. Serial No. 10/606,649, 
entitled "Encapsulated Spring Sensor Assembly" and filed June 26, 2003. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates generally to a vehicle seat assembly, and more 
particularly to a vehicle seat assembly having a vehicle occupant sensing system and 
reinforcing inserts positioned therein. 

2. Description of the Related Art 

[0003] Automotive vehicles employ seating systems that accommodate the 
passengers of the vehicle. The seating systems include restraint systems that are calculated to 
restrain and protect the occupants in the event of a collision. The primary restraint system 
commonly employed in most vehicles today is the seatbelt. Seatbelts usually include a lap 
belt and a shoulder belt extending diagonally across the occupant's torso from one end of the 
lap belt to a mounting structure located proximate to the occupant's opposite shoulder. 

[0004] In addition, automotive vehicles may include supplemental restraint systems. 
The most common supplemental restraint system employed in automotive vehicles today is 
the inflatable airbag. In the event of a collision, the airbags are deployed as an additional 
means of restraining and protecting the occupants of the vehicle. Originally, the 
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supplemental inflatable restraints (airbags) were deployed in the event of a collision whether 
or not any given seat was occupied. These supplemental inflatable restraints and their 
associated deployment systems are expensive and over time this deployment strategy was 
deemed not to be cost effective.. Thus, there became a recognized need in the art for a means 
to selectively control the deployment of the airbags such that deployment occurs only when 
the seat is occupied. 

[0005] Partially in response to this need, vehicle safety systems have been proposed 
that are capable of detecting whether or not a given seat is occupied. The systems act as a 
switch in controlling the deployment of a corresponding air bag. As such, if the occupant 
sensing device detects that a seat is unoccupied during a collision, it can prevent the 
corresponding air bag from deploying, thereby saving the vehicle owner the unnecessary cost 
of replacing the expended air bag. 

[0006] Furthermore, many airbag deployment forces and speeds have generally been 
optimized to restrain one hundred eighty pound males because the one hundred eighty pound 
male represents the mean average for all types of vehicle occupants. However, the airbag 
deployment force and speed required to restrain a one hundred eighty pound male exceeds 
that which are required to restrain smaller occupants, such as some females and small 
children. Thus, there became a recognized need in the art for occupant sensing systems that 
could be used to selectively control the deployment of the airbags when a person below a 
predetermined weight occupies the seat. 

[0007] Accordingly, other vehicle safety systems have been proposed that are capable 
of detecting the weight of an occupant. In one such air bag system, if the occupant's weight 
falls below a predetermined level, then the system can suppress the inflation of the air bag or 
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will prevent the air bag from deploying at all This reduces the risk of injury that the inflating 
air bag could otherwise cause to the smaller-sized occupant. 

[0008] Also, many airbag deployment forces and speeds have generally been 
optimized to restrain a person sitting generally upright towards the back of the seat. 
However, the airbag deployment force and speed may inappropriately restrain a person sitting 
otherwise. Thus, there became a recognized need in the art for a way to selectively control 
the deployment of an airbag depending on the occupant's sitting position. 

[0009] Partially in response to this need, other vehicle safety systems have been 
proposed that are capable of detecting the position of an occupant within a seat. For example, 
if the system detects that the occupant is positioned toward the front of the seat, the system 
will suppress the inflation of the air bag or will prevent the air bag from deploying at all. 
This reduces the risk of injury that the inflating air bag could otherwise cause to the occupant. 

[0010] It can be appreciated that these occupant sensing systems provide valuable 
data, allowing the vehicle safety systems to function more effectively to reduce injuries to 
vehicle occupants. 

[0011] One necessary component included in the occupant sensing systems discussed 
above is a means for sensing a condition of the vehicle seat, such as whether or not the seat is 
occupied or whether the occupant is seated in a certain position. The sensing means is often 
positioned under or within the lower seat cushion, and the sensing means can include 
components made from a hard material. In contrast, the vehicle seat is usually filled with a 
soft, pliable foam cushion, and the vehicle seat is typically covered with a fabric or leather 
trim. Weight loading from the occupant presses the soft cushion into the hard sensing means. 
Over time, the cushion and possibly the trim of the vehicle seat can prematurely wear due to 
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repeated loading from the harder material of the sensing means. This is especially true of the 
inboard and outboard sides of the vehicle seat because there is less foam thickness in those 
areas and because they bear most of the load when the occupant gets in and out of the 
vehicle. Once the foam of the seat cushion begins to wear, the occupant is more likely to feel 
the sensing means through the cushion, and this can make sitting on the vehicle seat 
uncomfortable. 

[0012] Therefore, there is an ongoing need in the art for a vehicle seat assembly that 
is reinforced to inhibit premature wear and discomfort caused by the sensing means 
positioned within the seat assembly. 

SUMMARY OF THE INVENTION 

[0013] Accordingly, the present invention is a vehicle seat assembly including a 
lower seat cushion with an upper surface and a lower surface. The vehicle seat assembly also 
has a plurality of sensor assemblies positioned adjacent the lower surface of the lower seat 
cushion. The sensor assemblies are responsive to a condition of the lower seat cushion. The 
vehicle seat assembly also has at least one reinforcing insert disposed between at least one of 
the sensor assemblies and the lower surface of the lower seat cushion. 

[0014] One advantage of the present invention is that the reinforcing insert protects 
the lower seat cushion by more evenly distributing pressure from the sensor assemblies onto 
the lower seat cushion. As such, the lower seat cushion is less likely to prematurely wear and 
is thus more likely to remain comfortable to sit upon over the course of its operating lifetime. 
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[0015] Other features and advantages of the present invention will be readily 
appreciated, as the same becomes better understood, after reading the subsequent description 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0016] FIG. 1 is an exploded top perspective view of a vehicle seat assembly having 

reinforcement inserts positioned therein; 

[0017] FIG. 2 is a bottom perspective view of the reinforcement inserts of the present 

invention; 

[0018] FIG. 3 is a top perspective view of another embodiment of the reinforcement 
inserts of the present invention; and 

[0019] FIG. 4 is a cross-sectional side view of the sensor assembly employed in the 
vehicle occupant sensing system of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 
[0020] Referring now to the drawings, where like numerals are used to designate like 
structure throughout the figures, an exploded view of one embodiment of the vehicle seat 
assembly of the present invention is generally indicated at 10 in FIG. 1. The vehicle seat 
assembly 10 includes a seat back, generally indicated at 12, and a lower seat assembly, 
generally indicated at 14. The lower seat assembly 14 has a seat cushion 16 that defines an 
upper surface 18, and a lower surface 20 that is spaced from the upper surface 18. The upper 
surface 18 of the seat cushion 16 may be referred to as the "A-surface" and the lower surface 
20 may be referred to as the "B-surface." The seat cushion 16 also defines an inboard side 22 
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and an outboard side 24. When an occupant (not shown) is supported on the lower seat 
assembly 14, the weight of the occupant will apply an axial load directed generally through 
the upper surface 18 of the seat cushion 16 toward the lower surface 20. Although the weight 
of the occupant will induce an axial as well as shear forces in the seat cushion 16, those 
having ordinary skill in the art will recognize that the primary load path of the occupant's 
weight will be substantially vertical from the upper surface 18 toward the lower surface 20, 
through the seat cushion 16. 

[0021] The lower seat assembly 14 also includes a seat pan, generally indicated at 26. 
The seat pan 26 is generally disposed beneath the lower surface 1 8 so as to support the seat 
cushion 16. In turn, the seat pan 26 is operatively supported relative to the floor of the 
vehicle using any suitable structure of the type commonly known in the art, such as a seat 
track (not shown). In addition, the vehicle seat assembly 10 includes a vehicle occupant 
sensing system, generally indicated at 28. The vehicle occupant sensing system 28 is used 
for detecting a condition of the vehicle seat assembly 10, such as whether or not the vehicle 
seat assembly 10 is occupied, whether the occupant is above or below a certain weight 
requirement or whether the occupant is sitting in a certain position. 

[0022] The sensing system 28 includes a circuit carrier tray, generally indicated at 30, 
that is supported by the seat pan 26. The tray 30 supports components of the vehicle 
occupant sensing system 28 as will be described in greater detail below. The vehicle 
occupant sensing system 28 also includes a circuit carrier 32, which is disposed adjacent the 
lower surface 20 of the seat cushion 16. The tray 30 supports the circuit carrier 32. In 
addition, the vehicle occupant sensing system 28 includes an electric circuit 34, which in 
turn, is supported by the circuit carrier 32. The circuit carrier 32 is made of a thin 
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nonconductive and corrosion-resistant material, and it encapsulates known electrical 
components that form the electric circuit 34. For instance, in one embodiment, a flexible 
printed circuit forms the circuit carrier 32 and electric circuit 34. 

[0023] The electric circuit 34 is electrically connected to a controller schematically 
illustrated at 36. As described in greater detail below, the electric circuit 34 carries electric 
signals generated by the vehicle occupant sensing system 28 to the controller 36. The 
controller 36 is electrically attached to a restraint system, schematically illustrated at 38. The 
restraint system 38 can be of many types, such as an air bag system, and the controller 36 
controls the restraint system 38 based on the signals delivered by the electric circuit 34. 
Although an airbag restraint system is discussed here, one having ordinary skill in the art will 
recognize that the type of restraint system 38 connected to the controller 36 does not limit the 
scope of the present invention. 

[0024] As shown, the system 28 also includes a plurality of low profile sensor 
assemblies 40 that are supported by the tray 30, below the lower surface 20 of the seat 
cushion 16. In one embodiment not shown, the lower surface 20 includes a plurality of 
depressions, and each of the low profile sensor assemblies 40 are spaced according to a 
corresponding depression formed in the lower surface 20 of the seat cushion 16. 

[0025] A sensor, generally indicated at 42, is operatively fixed relative to each of the 
low profile sensor assemblies 40. The sensor is in electrical communication with the electric 
circuit 34. The low profile sensor assemblies 40 each cooperatively operate with the 
associated sensors 42 to detect a condition of the vehicle seat 10 as will be described in 
greater detail below. For example, the low profile sensor assemblies 40 and sensors 42 can 
operate to detect that the vehicle seat 10 is unoccupied, is occupied by a person of a particular 
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weight, or is occupied by a person sitting in a particular position. As will be discussed in 
greater detail below, the sensor assemblies 40 can collapse in a more compact manner than 
similar sensor assemblies of the prior art. Advantageously, these low profile sensor 
assemblies 40 allow an occupant to sit more comfortably upon the vehicle seat 10. 

[0026] One embodiment of the low profile sensor assembly 40 shown in FIG. 4. The 
low profile sensor assembly 40 generally includes a housing 44, having a base 46, an upper 
slide member 48, and an intermediate guide member 50 disposed between the upper slide 
member 48 and the base 46. The upper slide member 48 and the intermediate guide member 
50 are both supported for movement toward and away from the base 46. A biasing member 
52 acts to bias the upper slide member 48 and intermediate guide member 50 away from the 
base 46 as will be described in greater detail below. 

[0027] In the preferred embodiment illustrated in these figures, the base 46 includes a 
base guide 54, which is shaped like a hollow tube so as to define a wall 56 with a bore 58 
extending axially therethrough. The upper slide member 48 includes an upper disc portion 60 
and a support wall 62 extending axially downward from the outer circumference of the upper 
disc portion 60. The support wall 62 has a smaller diameter than the diameter of the 
intermediate guide member 50 such that the upper slide member 48 can move axially through 
the intermediate guide member 50. The biasing member 52 is disposed between the base 46 
and the upper disc portion 60 of the upper slide member 48. 

[0028] The intermediate guide member 50 is operatively supported for axial 
movement between the base 46 and the upper slide member 48. To this end, the intermediate 
guide member 50 is substantially tubular so as to define an outer surface 64 and an inner 
surface 60. The diameter of the intermediate guide member 50 is smaller than the diameter 

8 



Lear File No. 04428 (3883.00033) 

of the bore 58 of the base guide 54 such that the intermediate guide member 50 can move 
axially through the bore 58. 

[0029] The intermediate guide member 50 includes a lower flange 68 formed on its 
lower end, and the base 46 includes an upper flange 70 formed on the upper end of the base 
guide 54. In the embodiment shown, the lower flange 68 of the intermediate guide member 
50 extends radially outward, and the upper flange 70 of the base 46 extends radially inward. 
The diameter of the lower flange 68 is larger than the diameter of the upper flange 70. As 
such, the intermediate guide member 50 can be positioned within the bore 58 of the base 
guide 54. As the lower flange 68 of the intermediate guide member 50 slides toward the 
upperj flange 70, the upper flange 70 interferes with the lower flange 68, thereby inhibiting 
further upward movement of the intermediate guide member 50. Thus, the upper flange 70 
on the base 46 and the lower flange 68 on the intermediate guide member 50 cooperate to 
define the limit of sliding movement of the intermediate guide member 50 away from the 
base 35. 

[0030] The upper slide member 48 includes a lower flange 72 formed on its lower 
end. On the other hand, the intermediate guide member 50 includes an upper flange 74 
formed on its upper end. In the embodiment shown, the lower flange 72 of the upper slide 
member 48 extends radially outward, and the upper flange 74 of the intermediate guide 
member 50 extends radially inward. The diameter of the lower flange 72 is larger than the 
diameter of the upper flange 74. As such, the upper slide member 48 can be positioned 
within the intermediate guide member 50. As the lower flange 72 of the upper slide member 
48 slides toward the upper flange 74 under the influence of the biasing force generated by the 
biasing member 52, the upper flange 74 interferes with the lower flange 72, thereby inhibiting 
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further upward movement of the upper slide member 48. Thus, the upper flange 74 on the 
intermediate guide member 50 and the lower flange 72 on the upper slide member 48 
cooperate to define the limit of sliding movement of the upper slide member 48 away from 
the base 46. 

[0031] Furthermore, the upper slide member 48 includes a retainer 76 extending in 
the general direction of the base 46. In the embodiment shown, the retainer 76 is cup-shaped 
and extends from the center of the upper disc portion 60 of the upper slide member 48 in the 
direction of the base 46. In the embodiment shown in FIGS. 3 and 4, the sensor assemblies 
40 include an emitter 78, such as a magnet, which is operatively contained in and supported 
by the retainer 76. 

[0032] As noted above, the vehicle occupant sensing system 28 further includes at 
least one sensor 42. The sensor 42 is operatively supported by the circuit carrier 32 adjacent 
the sensor assembly 40. In the embodiment shown here, the sensor 42 is positioned below 
the base 46 of the sensor assembly 40. The sensor 42 can be one of many types, including 
but not limited to a Hall effect sensor. If the sensor 42 is a Hall effect sensor, it detects the 
change in magnetic flux caused by the movement of the emitter 78 within the upper slide 
member 48 of the sensor assembly 40, and the sensor 42 generates a signal correlative of this 
change in magnetic flux. In this way, the sensor 42 is adapted to detect a condition of the 
vehicle seat assembly 10, such as whether or not it is occupied or whether the occupant is 
sitting in a certain position, based on the response of the sensor assembly 40. The signals 
generated by the sensor 42 are carried through the electric circuit 34 to the controller 36, 
which uses those signals to control the restraint system 38. 
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[0033] The weight of an occupant will deform the seat cushion 16 such that the lower 
surface 20 of the seat cushion 16 pushes the upper slide member 48 toward the base 46. As 
the upper slide member 48 moves, the sensor 42 detects an increase in magnetic flux density 
generated by the approaching emitter 78. In this way, the sensor 42 is operable to detect 
movement of the upper slide member 48 toward and away from the base 46. In turn, the 
sensor 42 generates a responsive signal indicative of the increase in flux density, and the 
controller 36 controls the restraint system 38 based on these signals. In the preferred 
embodiment, the sensor assemblies 40 are of the type described in detail in applicant's co- 
pending patent application serial number , entitled "Vehicle Occupant Sensing 

System Having a Low Profile Sensor Assembly," and which is incorporated herein in its 
entirety by reference. Also, in the preferred embodiment, the sensors 42 and their method of 
attachment are of a type described in detail in applicant's co-pending patent application serial 

number , entitled "Vehicle Occupant Sensing System and Method of 

Electrically Attaching a Sensor to an Electrical Circuit," and which is incorporated herein in 
its entirety by reference. 

[0034] As described above, the assembly 14 has a seat pan 21 which includes a 
substantially flat main body 80 that defines a forward portion 82 and a rear portion 84. The 
seat pan 26 is positioned such that the rear portion 84 is disposed closer to the seat back 12 
than the forward portion 82. The rear portion 84 of the seat pan 26 is substantially horizontal 
and parallel to the upper surface 18 of the seat cushion 16. Also, the forward portion 82 of 
the seat pan 26 is disposed at a positive angle relative to the horizontal plane of the rear 
portion 84 of the seat pan 26. Angling the forward portion 82 allows the seat pan 26 to more 
effectively bear forward inertial loads of the occupant during a sudden deceleration, such as 
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those experienced in a frontal collision. This reduces the risk of injury otherwise caused 
when the forward inertial loads force the occupant off of the front of the seat cushion 16 and 
is one example of a design component calculated for compliance with governmental motor 
vehicle safety standards, such as 49 C.F.R. §§ 571.207-208 (2003). 

[0035] The seat pan 26 also includes at least one bolster 86. In the embodiment 
shown, there are two bolsters 86 which each extend upward toward the lower surface 20 of 
the seat cushion 16, and each are formed spaced from the main body 80 of the seat pan 26. 
Specifically, each bolster 86 is attached to opposite sides of the main body 80 so as to be 
disposed under the inboard side 22 and outboard side 24 of the seat cushion 16, respectively. 

[0036] As noted above, the vehicle seat assembly 10 includes a circuit carrier tray 30. 
The tray 30 is adapted to be disposed between the seat pan 26 and the seat cushion 16. In one 
embodiment, the tray 30 is made out of a rigid plastic material. The tray 30 has a main body 
portion 88 that is substantially flat and shaped so as to correspond with the main body 80 of 
the seat pan 26. Specifically, the main body portion 88 of the tray 30 includes a rear portion 
90 that is substantially horizontal and parallel to the upper surface 18 of the seat cushion 20 
so as to correspond to the rear portion 84 of the seat pan 26. The main body portion 88 of the 
tray 30 also includes a forward portion 92 that is disposed at a positive angle relative to a 
horizontal plane of the rear portion 90 of the tray 30 so as to correspond to the forward 
portion 82 of the seat pan 26. 

[0037] The tray 30 also includes at least one bolster 94. In the embodiment shown, 
there are two bolsters 94, each L-shaped so as to define a vertical portion 96 and a horizontal 
portion 98. The vertical portion 96 of each bolster 94 is attached at opposite sides of the 
main body portion 88 such that the horizontal portion 98 of each bolster 94 is spaced 
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vertically from the main body portion 88 of the tray 30. The tray 30 is positioned such that 
each bolster 94 corresponds with at least one bolster 86 of the seat pan 26. More specifically, 
the tray 30 is positioned on the seat pan 26 such that the main body portion 88 of the tray 30 
lays flat on the main body 80 of the seat pan 26 and the horizontal portion 98 of each bolster 
94 of the tray 30 extends upward to lay flat on the corresponding bolster 86 of the seat pan 
26. 

[0038] Moreover, the tray 30 includes a plurality of pedestals 100 formed thereon. At 
least some of the pedestals 100 are formed on the forward portion 92 of the tray 30. In the 
preferred embodiment shown here, the pedestals 100 are tubular-shaped and each pedestal 
100 extends vertically from the forward portion 92 of the tray 30. The pedestals 100 each 
define a substantially flat top surface 102 spaced away from the main body portion 88 of the 
tray 30. In the embodiment shown, each pedestal 100 extends at a positive angle relative to 
the plane of the forward portion 92 such that the plane of each top surface 102 is substantially 
parallel with the rear portion 90 of the tray 30. Although the pedestals 100 are shown 
integrally attached to the tray 30, one having ordinary skill in the art will recognize that the 
pedestals 100 could be separate from the rest of the tray 30 without departing from the spirit 
of the invention. 

[0039] In the preferred embodiment, a pedestal 100 is also formed on each bolster 94. 
Specifically, this pedestal 100 is defined near the rear of the horizontal portion 98 of each 
bolster 94. The pedestals 100 on the bolsters 94 extend at a positive angle relative to the 
plane of the rear of the horizontal portion 98 of the respective bolster 94 such that the top 
surface 102 of these pedestals 100 are substantially parallel with the rear portion 90 of the 
tray 30. 
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[0040] As shown in FIG. 1, the circuit carrier 32 also includes a plurality of slits 104 
extending through the circuit carrier 32 such that each slit 104 defines a flap 106 of the circuit 
carrier 32. Each of the slits 104 is cut in the form of a partial ellipse and is spaced according 
to the spacing of the pedestals 100. As such, when the circuit carrier 32 is positioned on the 
tray 30, the flaps 106 of the circuit carrier 32 lay directly on the top surface 102 of each 
pedestal 100 while the remaining portions of the circuit carrier 32 lies flat on the remaining 
portions of the tray 30. 

[0041] In the embodiment shown, the sensor assemblies 40 are positioned on the rear 
portion 90, the forward portion 92, and on the bolsters 94 of the tray 30. At least some of the 
sensor assemblies 40 positioned on the forward portion 92 of the tray 30 are positioned on the 
top surface 102 of the pedestals 100. The sensor assemblies 40 positioned on the rear of the 
bolsters 94 are also positioned on the top surface 102 of the respective pedestals 100. 
Specifically, in the embodiment shown, each of the pedestals 100 supports one sensor 
assembly 40. 

[0042] The tray 30 supports each sensor assembly 40, with the upper slide member 48 
in close proximity to the lower surface 20 of the seat cushion 16. As noted above, when an 
occupant sits on the upper surface 18 of the seat cushion 16, the occupant's weight transfers 
through the seat cushion 16, causing the lower surface 20 to move toward the upper slide 
members 48 and depress them into the respective base 46. Movement of the upper slide 
members 48 causes the respective sensors 42 to generate the correlating signals, which are 
sent through the electric circuit 34 to the controller 36. The controller 36 controls the 
restraint system 38 based on these signals. 
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[0043] Thus, the vehicle occupant sensing system 28 responds when an occupant is 
present in the vehicle seat assembly 10 because some or all of the upper slide members 48 are 
depressed, and a person of a certain weight will depress the upper slide members 48 a 
predetermined amount, causing a predetermined signal response from the sensors 42. 
Similarly, when the vehicle seat assembly 10 is vacant, all of the sensor assemblies 40 are at 
a free height, causing another predetermined signal response from the sensors 42. Also, 
when the occupant is seated in a certain way, a number of upper slide members 48 are 
depressed in a certain pattern, causing a predetermined signal response from the sensors 42. 
In this way, the sensor assemblies 40 are responsive to the condition of the vehicle seat 
assembly 10, and the controller 36 can control the restraint system 38 based on these 
predetermined signal responses. However, one having ordinary skill in the art will recognize 
that the vehicle occupant sensing system 28 could be responsive to any one of a plurality of 
vehicle seat conditions without limiting the present invention. 

[0044] As shown in FIGS. 1 and 2, the vehicle seat assembly 10 includes at least one 
reinforcing insert 108. In the embodiment shown, there are two reinforcing inserts 108, each 
having a block-type shape. In one embodiment, the reinforcing inserts 108 are made out of a 
material having a higher density than that of the seat cushion 16. For example, the 
reinforcing inserts 108 can be made out of plastic, non-woven fabric, expanded bead foam, or 
urethane foam. However, the reinforcing inserts 108 can be made out of any other 
reinforcing material without departing from the spirit of the invention. 

[0045] The reinforcing inserts 108 are disposed between at least one of the sensor 
assemblies 40 and the lower surface 20 of the seat cushion 16. The reinforcing inserts 108 
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correspond with the bolster 86 of the seat pan 26, positioned adjacent at least one of the 
inboard side 22 and the outboard side 24 of the seat cushion 16. 

[0046] The seat cushion 16 includes at least one recess shown in phantom in FIG. 1 
and indicated at 110. In one preferred embodiment illustrated here, there are two recesses 
110, each formed on the lower surface 20 of the seat cushion 16. Each recess 110 is 
generally rectangular and extends upward toward the upper surface 18 of the seat cushion 16. 
One recess 1 10 is positioned adjacent the inboard side 22 of the seat cushion 16, and the other 
recess 1 10 is positioned adjacent the outboard 24 side. As such, the recesses 1 10 in the seat 
cushion 16 are adapted to receive the reinforcing inserts 108 such that the reinforcing inserts 
110 fit snugly therein. 

[0047] Moreover, at least one of the upper slide members 48 of the sensor assemblies 
40 engages with the respective reinforcing inserts 108. Specifically, the two upper slide 
members 48 of the sensor assemblies 40 positioned adjacent the inboard side 22 of the seat 
cushion 16 engage with the reinforcing insert 108 positioned on the inboard side 22. 
Similarly, the two upper slide members 48 of the sensor assemblies 40 positioned adjacent 
the outboard side 24 of the seat cushion 16 engage with the reinforcing insert 108 positioned 
on the outboard side 24. 

[0048] In the embodiment shown FIG. 2, an underside 112 of the reinforcing insert 
108 is stepped. As such, the underside 1 12 of the reinforcing insert 108 can sit level on both 
engaging sensor assemblies 40. Specifically, the sensor assembly 40 attached further to the 
back of the tray 30 sits slightly higher than the other sensor assembly 40, and the stepped 
underside 112 of the reinforcing insert 108 accommodates for the unequal heights of the 
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upper slide members 40 of the respective sensor assemblies 40 that engage with the 
reinforcing insert 108. 

[0049] Furthermore, as shown in FIG. 2, the reinforcing insert 108 includes at least 
one indent 114 adapted to receive at least one of the sensor assemblies 40. In the 
embodiment shown, the reinforcing insert 108 includes two indents 114, each circular in 
shape and extending upward from the underside 1 12 in a direction normal to a topside 1 16 of 
the reinforcing insert 108. The reinforcing insert 108 is positioned such that the two upper 
slide members 48 are both received by the indents 114 on the respective reinforcing insert 
108. Preferably, the shape and positioning of the reinforcing insert 108 is such that when the 
vehicle seat assembly 10 is vacant, the reinforcing inserts 108 do not depress the upper slide 
members 48 into the corresponding bases 46. 

[0050] Turning now to FIG. 3, a second embodiment of a vehicle seat assembly is 
generally indicated at 210 where like numerals increased by 200 are used to designate like 
structure with respect to the embodiment illustrated in FIGS. 1 and 2. The seat cushion 216, 
seat pan 226, tray 230, and vehicle occupant sensing system 228 are substantially similar to 
those described in relation to FIG. 1 . Accordingly, that description is not repeated here. 

[0051] As shown, the vehicle seat assembly 210 includes a reinforcing insert 308 
having a U-shaped cross section. As such, the reinforcing insert 308 defines an engaging 
member 318 and two flanges 320. The two flanges 320 extend perpendicularly from 
opposing sides of the engaging member 318. The reinforcing insert 308 is positioned in the 
recesses 310 of the seat cushion 216 such that the flanges 320 point away from the seat 
cushion 216. As such, the flanges 320 are disposed on either side of the sensor assemblies 
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240 positioned above the bolsters 286 of seat pan 226, and the engaging member 318 is 
leveled above the corresponding upper slide members 248. 

[0052] Both embodiments of the reinforcing insert 108, 308 protects the softer foam 
of the seat cushion 16, 216 from premature wear caused by repetitive pressure from the 
harder material of the sensor assemblies 40, 240 occurring when an occupant sits on the seat 
cushion 16, 216. As the occupant sits on the vehicle seat assembly 10, 210 the sensor 
assemblies 40, 240 press up toward the seat cushion 16, 216 but because of the reinforcing 
insert 108, 308 pressure from the sensor assemblies 40, 240 can be more evenly distributed 
on the seat cushion 16, 216 such that the seat cushion 16, 216 is less likely to wear over time. 
Advantageously, the sensor assemblies 40, 240 are less likely to detrimentally affect the 
comfort level of the vehicle seat assembly 10, 210. 

[0053] The embodiments shown have reinforcing inserts 108, 308 positioned at the 
inboard side 22, 222 and outboard side 24, 224 of the seat cushion 16, 216. Because of the 
bolsters 86, 286 of the seat pan 26, 226 there is a reduced amount of foam thickness 
separating the occupant from the sensor assemblies 40, 240 adjacent the inboard side 22, 222 
and outboard side 24, 224. However, the reinforcing inserts 108, 308 more evenly, distribute 
the pressure from the sensor assemblies 40, 240 on the seat cushion 16, 216 in these areas 
such that wear to the seat cushion 16, 216 is less likely and comfort level of the vehicle seat 
assembly 10, 210 is unlikely to be detrimentally affected. It is noted, however, that the 
reinforcing inserts 108, 308 can be positioned anywhere between the seat cushion 16, 216 and 
the sensor assemblies 40, 240 without departing from the spirit of the invention. 
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[0054] The present invention, has been described in an illustrative manner. It is to be 
understood that the terminology, which has been used, is intended to be in the nature of 
words of description rather than of limitation. 

[0055] Many modifications and variations of the present invention are possible in 
light of the above teachings. Therefore, within the scope of the appended claims, the present 
invention may be practiced other than as specifically described. 
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